Abstract: Empirical evidence has been accumulating suggesting that victims and offenders share common risk factors and are often one and the same. Guided by this extant literature, this study provides a longitudinal examination of the relationship between physical aggression and violent victimization among a large sample of 2,671 urban minority youth and young adults from Chicago. The results from a series of bivariate probit regression models, which allow the equations for physical aggression and violent victimization to be estimated simultaneously, reveal strong evidence of a victimoffender overlap. Additional results suggest that this victim-offender overlap cannot be merely explained away by a commonality of risk factors and demographics alone. Study limitations and policy implications are also discussed.
INTRODUCTION
Routine activities/lifestyles perspective is perhaps the most prominent criminological theory of victimization. Studied at length and created by Cohen and Felson (1979) and Hindelang, Gottfredson, and Garofalo (1978) , this perspective views victimization as a by-product of ordinary activities such as alcohol consumption that bring easily targeted individuals into contact with potential offenders [1] [2] [3] . Drawing further on the work of the earlier theorists, Jensen and Brownfield (1986) went a step further by viewing a person's criminal activity as a lifestyle that also carries with it a high risk of victimization [4] . This perspective emphasizes that criminal activities are often done in group settings whereby individuals situate themselves in a social context of greater exposure to potential offenders [5] . A growing body of evidence has supported this hypothesis demonstrating that delinquent peers tend to be less effective protectors from victimization experiences [5] [6] [7] .
While routine activity/lifestyles theory can explain why offenders become victims it does not necessarily explain how victims become offenders. Therefore, other theories have expanded routine activity/lifestyles theory to provide this perspective [3] . Causal perspectives associated with this theoretical framework suggest that unstructured activity away from authority figures increases opportunities to engage in criminal activities. Specifically, youth who are engaging in risky activities (and hanging out with peers *Address correspondence to this author at the College of Behavioral and Community Sciences, Department of Criminology, 4202 E. Fowler Ave., SOC 326, Tampa, FL 33620, USA; Tel: 813-974-8024; Fax: 813-974-2803; E-mail: jenningswgj@usf.edu similarly involved in risky activities) are more likely to become both offenders and victims of crime [8] .
Subcultural (Singer, 1981) and social interactionist theories (Felson, 1992) have also been offered as theoretical explanations for offending and victimization [9, 10] . For example, Singer demonstrated that within subcultures of violence, individuals who have attacked and victimized others risk retaliation from former victims [3] . Additional research examining violence among women in Philadelphia [11] and disorganized communities in both Philadelphia [12] and St. Louis [13] have since corroborated Singer's earlier findings. Furthermore, it has been argued that, in many communities, social norms require victims to retaliate in order to maintain respect, so as not to lose face, e.g., an informal code-of-the-street exists that governs behavior and favors 'might makes right' [3, 14] . Similarly, Felson (1992) used social interactionist theory to examine and elaborate on the role of conflict, retaliation, and aggression and victimization and violence [10] . Felson suggested that being distressed due to victimization interferes with how people interact, which in turn leads to conflict and ultimately causes them to attack and retaliate [3] .
Acknowledging these theoretical perspectives and the prior empirical research suggesting an overlap among victims and offenders [3, [15] [16] [17] [18] [19] [20] [21] [22] , we provide a longitudinal examination of how these outcomes may be intrinsically linked among a large sample of urban minority youth and young adults from Chicago. Specifically, we hypothesize that: 1) physical aggression and violent victimization are shared experiences among urban minority youth and young adults; and 2) the association between perpetrating physical aggression and experiencing violent victimization among urban minority youth and young adults cannot be merely explained away by either demographic variables or a shared commonality of risk factors.
RESEARCH DESIGN
Data were derived from Project Northland Chicago (PNC), a group-based randomized trial that tested the efficacy of an alcohol preventive program for multi-ethnic urban youth [23, 24] . A cohort of youth enrolled in 61 public schools in Chicago participated in the study ( (1) provides an illustration of the prevalence of physical aggression, violent victimization, and the overlap of physical aggression and violent victimization.
MEASURES Dependent Variables
Physical aggression. A physical aggression index was created based on the following three items: During the last month, how many times have you: (1) pushed, shoved, pulled someone's hair, or grabbed someone?; (2) kicked, hit, or beat up another person?; (3) taken part in a fight, where a group of your friends were against another group? Responses to each of these three items included: "Never," "1-3 times," and "4 or more times". The continuous measure was retained as the measure of prior physical aggression to adjust for baseline effects (8 th grade), whereas this index was dichotomized for analytic purposes for use as the dependent variable based on 12 th grade responses.
Violent Victimization. Victimization was assessed by using the following two items: "During the last 12 months, has someone injured you on purpose?" and "During the last 12 months, has someone threatened to injure you, but not actually injured you?" Responses included: "Not at all, once, twice, 3 or 4 times, 5 or more times". Similar to the physical aggression measure, this particular index was dichotomized for analytic purposes for use as an outcome variable based on 12 th grade responses. 
Risk Factors
Alcohol use. Alcohol use was measured with one item: "During the last 12 months, on how many occasions, or times, have you had alcoholic beverages to drink?" Response options included "0 occasions", "1-2 occasions", "3-5 occasions", "6-9 occasions", "10-19 occasions", "20-39 occasions" and "40 or more occasions". This measure was dichotomized into "0" indicating "no alcohol use", and "1" indicating alcohol use in the past 12 months.
Peer alcohol use. Peer alcohol use was measured with one item: "How many of your friends drink alcohol?". Responses ranged from 0 to 4, including "None", "Few", "Some", "Many", and "Almost all".
Lack of adult supervision. Unsupervised time was assessed with one item: "About how many hours a day, do you usually spend without an adult around?" Responses included: "None", "< 1 hour", "1-2 hours", "3-4 hours", and "5 or more hours".
Sadness/depression. Sadness/depression was measured with one item: "During the last month, how often have you felt sad or depressed?" Response values ranged from 1 to 3, and included "Never", "1-3 times", and "4 or more times".
Demographics
Demographic variables included gender, age, natural parent household, race/ethnicity, U.S. born, and socioeconomic status.
Gender. Biological sex was measured 1=male and 0=female.
Age. Age was measured continuously in number of years.
Natural parent household. Family structure was assessed with one item: "Who do you live with most of the time?" Responses were coded as "Mother and Father together" vs "Other".
Race/ethnicity. Race/ethnicity was characterized as African American (=1) or Hispanic (=0) based upon student self-report data at baseline.
U.S. born. Nationality was assessed with one item: "How long have you lived in the United States?" Responses were coded "All of your life=1" versus "Foreign-born=0".
Low socioeconomic status. Socioeconomic status was measured with one item: "Do you receive free or reducedprice lunches at school?" Responses were coded as "Yes=1" versus "No or don't know=0".
ANALYTIC STRATEGY
Considering that the focus of our current study is examining the association between physical aggression perpetration and experiencing violent victimization, we employ a bivariate probit model versus more standard regression models. Standard regression analyses that estimate the effects of risk factors and demographic variables on outcomes such as physical aggression and violent victimization evaluate these relationships separately. That is, they ignore or are unable to account for the possible correlation in the error terms between the two outcomes. Comparatively, a bivariate probit model can be applied to model separate outcomes simultaneously [26] . By estimating rho ( ) (what we refer to as the overlap coefficient), we can consider the common error term between physical aggression and violent victimization [26, 27] .
The first bivariate probit model provides the results from the naive model estimating the overlap coefficient ( ), and the next series of models enter in risk factors and demographic variables separately and then jointly to assess whether the association between physical aggression and violent victimization can be explained away by a shared commonality in risk factors and demographics. All multivariate models are estimated in Stata 11.0 using robust standard errors due to the nested nature of the data (e.g., individuals within schools) and adjusted for treatment condition.
RESULTS
The results from the naive bivariate probit model estimating the overlap coefficient ( ) demonstrates that there is a positive and significant (p< .001) association between the error terms for physical aggression and violent victimization (see Table 2 ). Table 3 presents the bivariate probit models examining whether accounting for risk factors and demographic variables can explain away the correlation between the errors terms between perpetrating physical aggression and experiencing violent victimization. Regarding the first model, the results suggest that alcohol use is a significant risk factor for reporting physical aggression (b= 0.16, SE= 0.08, p<. 05) and reporting sadness/depression is a significant risk factor for being physically aggressive (b= 0.09, SE= 0.04, p<. 01) and for being violent victimized (b= 0.16, SE= 0.04, p<. 001). The direction of the effects for peer alcohol use and lack of adult supervision are both positive suggesting that having a greater proportion of peers who use alcohol and spending larger amounts of time in the absence of adult supervision increase the risk for being physically aggressive and violent victimized (although these effects are not significant). Nevertheless, these risk factors are unable to completely account for the correlation in the error terms between the two outcomes considering that the overlap coefficient ( ) still remains significant.
The next model assesses the effects of the demographic variables on the correlation in the error terms between physical aggression perpetration and violent victimization. The only demographic variable with a common effect on both outcomes is age. Specifically, younger individuals had significantly less risk for reporting physical aggression (b= -0.17, SE= 0.07, p<. 01) and violent victimization (b= -0.11, SE= 0.06, p<. 10). In addition, youth who resided in natural two parent households had significantly less risk for experiencing violent victimization (b= -0.24, SE= 0.08, p<. 001), whereas youth who were born in the U.S. had a marginally higher risk for experiencing violent victimization (b= 0.18, SE= 0.11, p<. 10). However, similar to the risk factor model described above, the demographic variables were unable to explain away the correlation in the error terms as the overlap coefficient ( ) was still significant.
The next to last bivariate probit model provides the results of the fully specified model incorporating the risk factors and the demographic variables simultaneously, and the final model in Table 3 Substantively similar results were found in the model adjusted for prior baseline physical aggression as measured at the end of 8 th grade. In the end, none of the bivariate probit models including the model adjusted for baseline physical aggression could account for the significant correlation between the error terms for perpetrating physical aggression and experiencing violent victimization.
DISCUSSION
Prior research has suggested that offenders and victims are often one and the same [4, 6, 9, 28, 29] , and this finding is not unique to the United States (e.g., [21, [30] [31] [32] . Furthermore, more recent studies have elaborated on the shared commonality of risk factors for offending and victimization with a particular focus on routine activities/lifestyles and social context [3, 19] . Taken   Table 3 together, this literature begs the question that perhaps the link between victimization and offending is spurious [33] in the sense that the correlation between the two outcomes can be explained by the overlap in covariates that predict both events. The current study attempted to directly examine this particular issue using a large sample of urban minority Chicago youth and young adults. Several important findings emerged and are discussed in greater detail below.
The initial results from the naïve bivariate probit model revealed a significant and strong association between reporting perpetrating physical aggression and experiencing violent victimization. This finding, in and of itself, is consistent with prior research investigating the victimoffender overlap in general [22] and among youth specifically [3, 6, 19] . Furthermore, the more complex bivariate probit models identified several risk factors that were shared across both outcomes such as alcohol use and sadness/depression as well as reporting common demographic variables that were predictive of perpetrating physical aggression and reporting violent victimization (e.g., age). However, the results also demonstrated other demographic factors that appeared salient for offending but not victimization such as biological sex whereas residing in a natural two parent household significantly reduced the risk of victimization but not offending. Finally, the fully specified bivariate probit models unadjusted and adjusted for baseline physical aggression indicated that the shared commonality among the risk factors and demographic variables examined here were not able to explain away the significant correlation between the error terms for perpetrating physical aggression and experiencing violent victimization.
Prior to discussing the theoretical and policy implications it is important to note a few study limitations. First, the sample used in this study included only African American and Hispanic youth and young adults. Therefore, the degree to which these findings generalize to other non-African American and non-Hispanic youth and young adult populations remains an area for further research. Having said this, considering the fact that a significant and positive association between victimization and offending has been reported elsewhere in a number of cross-cultural and international studies including Colombia, Great Britain, Iceland, and the Netherlands (e.g., [21, [30] [31] [32] , the generalizability of our results seems plausible. Second, although these data span across two developmental periods (mid-adolescence to young adulthood-ages 14-age 18), information is not available for earlier developmental periods (early childhood) and/or middle or late adulthood. Future research is encouraged to investigate the association between victimization and offending across earlier dimensions of the life-course and extend the follow-up into middle and late adulthood when possible. Third, the risk factors that were included in this study were based on specific theoretical frameworks, most notably routine activities/lifestyles. It is quite possible that other theoretical explanations with unique risk factors that were not incorporated into our multivariate models may be able to account for the shared overlap in the error terms for physical aggression and violent victimization. Future research should make an effort to include other theoretical explanations and risk factors such as parental supervision and attachment [34] , neighborhood disadvantage [35] , and self-control [36] .
With regard to theoretical implications, our results suggest that criminological theories that are predominantly offender-focused or victim-focused risk being mis-specified. For example, biological sex is one of the strongest known correlates of offending, and victim-offender overlap research has demonstrated that sex differences in offending can account for a large portion of the variability in victimization [37, 38] . However, there still remains a great deal of unexplained variability. This result in conjunction with our findings suggest that biological sex and other risk factors such as alcohol use, peer alcohol use, lack of adult supervision, and sadness/depression cannot render the association between offending and victimization insignificant. Therefore, any criminological theories and empirical tests of these theories that ignores victimization when predicting offending or ignores offending when predicting victimization will be mis-specified.
Turning toward policy, the results from this study suggest that there is a considerable degree of commonality in the risk factors for being a perpetrator of physical aggression and being a victim of violence. Furthermore, these risk factors alone cannot negate the strength of the shared overlap among victims and offenders. Thus, in a time of limited prevention and treatment resources, policy makers should be investing in evidence-based programs that have demonstrated success in violence prevention/intervention. Ultimately, regardless of the focus, successful programs that aim to reduce aggression or prevent victimization are likely to simultaneously benefit the other component considering the victim-offender overlap.
